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K 2GE-ST.F0R3CH. 



Protein Biochemistry . 
Proteases for Cleavage and Sequencing 



Proteases Mntinued 



Prndufl 



TImimbhi 

Coagulation factor lla 
trvn human plasnta 
' lyophlllzate'" *•* 



Trypsin 

from bovine pancreas 



* 



Anplin.iiiofi 



Ccaquldon nsearch, m«dlcg] rtmrch. pratsin 
structure analysis and blQChemlcaj ree^arch 



Protein de^radaticn and tissue dissociation 



Serine endopeptidase hydrotyzing peptide and 
ester bondi apicWcDly at ihi cartjoxyiic xide of 
Arg. 



Serine endopepitoe hydrolyihig speciflcatly 
prcteini and peptWw ittna cartoxyTc ode at the 
basic ammo adds Arg and Lys.Anide and ester 
bends of Arg and Lys art ctnved as well. 



S Tested tor H6s antigen and tor the prewnce of sntlbodlti to HIV-l . Wm, HCV and found to be f»ga*lva Sea also page nv. 

Proteases Sequencing grade 

O ^nsMaws snd restricticn pntMses tor tte c^smge of fusicn proieftts, see p9g99, 397^398 

O ^nowasc inhibitors, m poges464 - ^ 

S Pfotssse substfdtdSt set psgos 4$9 - 500 

O ProtSBses for CQ3gui3tion rvsesrch, see page S38 



Acylamino Acid Peptidase 
Sequencing Gnde 

from horse liver 
lyophiUzate 

Acylamlno-aeid relaasing 9n:yme 
EC 3.4.19.1 

CorboiypeptidasG P Sequencing Grade 

Iron F^iiidlliumjBntf^Muw 
tyephilinta 

Partdyl-L-amlno-acId hydrrjlaae 
EC 3.4.16.1 



CarboxypeptldQse Y Sequencing Grade 

fnjm yeast 
lyophll!zate 

Peptidyi-L-amino-flCid nytfrclase 
EC 3,OB.1 



Cathepsin C Sequencing Grade 

from bovine sptocn 
sQlutton 

D(peplSdyl peptidase 
Dipepddyl transferase 
£C 3.4.14.1 



Annliujiiuti' 



Deblocking ct peptides lor subsequent 
N-tarminai sequence analysis 



Protsln stnicture and sequence analysis 



Sequence analysis and limited hydrolysis of 
peptides and prsteios, especially in combination 
with cartoxypeptldaaic A and 5 



Processing of fusion proteins. Catalyais of 
dipeotidQ transfer (transami^stlon) 



Spci-iiti^itv 



Qtopeptkiase rafeaslng N-acyl amino adds from 
peptides and protelna: acyl*x4-Y- (X^preferen- 
liaily Ser, AJa or Met; Ysunspedfic amino scid). 
lite spedttciiy ia Mod vftth or MSH as substrate 



Serine csrbaxypepildase hydnityzlng amino acid 
reaiduea (Inctudlng Pro, A^, Glu) ftom the 
C*tonnini of protctna and p^des. 
Release of Ser and Gly is conaHleribly retarded 



Serine caroojtypeotfdase rrydrolyaing amino 
actds [Including Poi) from ttie C-termin) of 
proteins and peptldia. ^h catalysts rate if tr^e 
penultimate and/or terminaJ amino acid carries 
aromatic or aNphatSc sWe chains. The felsase of 
Gly and Asp is cofisider^ retarded. Dipeptldes 
are completely resistant to cleavage 

Cysteine proteflfie catalyzing the successive 
removal of N'terminftl dipeptldes from polybep- 
llflei The reacWon rale is dependent on the 
penultimate ammo acid, whereby nydrophilic and 
hydrapfiobfc residues are accepted. Degradation 
fa blocked by N-terminai Lys or Arq. Pro aa the 
second or tnird amino add pravents aiso 
deavaoe 



To place an order 013O-2228 

0S21/75St-fiSd5 

O fvr most product t)aikquan1ftiessr€avait8bi8,Pfeaseif\QUlris. ' fax: 0621/75^8509 



k 3GE-ST.F0RSCH 

7 Proteases tor Cleavage aridl 



aridS 



Cbaractiiristics 



Inliibitont 



Specific activity; apprcr. 120 U/mg enzyme praWn at 25*C With 
Cnromorym'* TH as suDstrate. 
Contamiiunis: < Vk factor Xa 
" Molecular wolgtitippmi 33.6 kO 
pH*Oplimufn; 8.2-9.0 


DFP,a«.PMSF. 
benzamldfne. 

o^-nucrc^lcbuHn, 
antilhrambin lll*hepafin, 
hirudin andAPMSF 


602400 


20 u"-'^ 

V 


Specific activity: approx. 1 1 0 U/mg lyopMiizste at 2S*C wim 
ChramozyfTi TR^^as 5Ubst.-ate (approx. 40 If/mg lyopWlIrste at 25'C 
witft 8AEE S3 substrate. 
Formulation! sslt-free iyophilizais 
Molecular weight 23.5 
pH^Optlfflum: 3,0 


TICK, DFP, PMSf, 
leupetrtin, soybean trypsin 
inhibitor, trypsin innibitor 
♦rornhen egg, aprotinin, 
c^-mscfogtofculln, 
orsntttrypjin, APMSFand 
anttpain 


109 819 
109 827 


500 



Proteases Sequencing gra 



V. 



Purity: free ol impurities which might intfirfere with tfie spacific 
cfeavaga and/or with the separation of peptides in riviDed phase HPLC 
Molecular weight; 60 1(0 
pH-OpUmum; 7i-9.0 


DFP 

1 


1 1 370 502 

f 

i 

i 


2x30ug 

1 


S66,- 


Purity: free of impurities, wWch might Interfere with amino acid 
analysis. 1 0 Kg cariioxypepddase P sequencing grade contain < 1 0 pmci of 
each amino add. Function and purtty ara checked by amino scid analysis and 

Molecular weight: 51 kO 
pH-Optamum: 3.7-52 


OFP, lodoacetic acfdand 
p-mercuri^nzoate 


1 420 321 
1 ni30S 


20 fig 
3x20 


iai,- 

415,- 


Purity: free of impurities, Anich might interfere with the amino acid analysis. 
1 0 ^g carboxypsptldase Y sequencing grade cantai'n < 1 0 pmol of each amino 
acid. Functon and purity ars checked amino add analysis and 
SO^PAGE. 

I\^Qlecujaf weight €1 KO 

pK-Optimumi apprcx 5.5 for acidic and 7.0 for basic amino acida 


OFP, PMSF. ZPCK. 
4-hydroxymer- 
curi-benzoat? and 
aprotinin 


1 420 34a 

1 111 914 


20 fig 
3x20 ng 


161.- 
415,- 


Purtty; highly pura, not standardized with albumin 
Molecular weight 2iakO 

pH-Optlmum: 4.0-5.0 for hydrolytic activity; 7.0-8.0 for transferaae/ 
transamidasa acs'vity 

, .. 1 


lodoflcatatfl and 

torma/dshyde 


1 559 821 
1 559 530 


3 > 30 Kg 
(3x30 Kg) 
3 x 250 Kg 
(3 x 250 k9) 


323,' 
1 1fiS,- 



To Place an order. 0130*2226 

0621/759-8545 
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Protein Biochemtstry 

Proteases for Cleavage and Sequencing 

Proteases 

O ProtMm for riie el^artg* of HgB(an pfoteyra, see p^es 3$7*3SS 

d frefsaw inhibitors, see^gos 

3 P/o (MS0 sutst^lss, see fia§es 4SS^SQ0 

O Frvfcws for casgviathA ftg^rch, see page 593 

O Collagtnases, dispssBS ana trypsins fcf tl^e cf/mex8(fo/^ tee psges 200^204 



Amlnopept(dfl5« M 

from pig Wdngy 

suspension in arrtmonium Sulfate sfifution 
a-Anilru:acyl-p«piWe hycirolase (mlcrcMmal) 

Carfeoxypvplidase A 

from bovine pancreas 
suspsnalon In water 
Peptldyl-L-amlra-acId hydralasa 



Carbaxypdp(idaso fi 

from pig pancre^ 
coiution 

Poptidyl-L-ly3ine (-L-a^inlna) hydfolasa 
£02,117,2 



Carboxypeptida$cY 

from yaast 
(yophiriMtfi 

Peptidyl-L-amlno acid hydroiasft 
BC3A1B.1 

p2ge 40$ 

Chymotrypsin 

a-Chymctrypsin 
from bcvlne parcrtas 
saft-tree fyophllizate 
£C 3.4.21,1 

O Chymotr/piin Setjutncing Grsde 
w pags 4ce 

Eldstasa 

tfcm pig pancfcfis 

iycphilJzate 

eC2,l2l36 



Efldoprel^MseArs-C 

from mouse submaxtllarlfl glands 
lycprtllizaw 

^ MoorokhiesB Art^C ^^umlng Grade see 



Application 



Study of protein csquancaa and rdent'ficat'on of 
ctiemic9ity modified amino acid residues in 
proteins 



Sequenoe analysis of protdna by auceesalve 
Cleavage of amino acids from ttte C«termlRus o1 
proteins 



Sequence analyafa of proiaina by successive 
cleavage of basic amino acids from the 
C-temiinus of proteins 



SiQUince analysis end limitad hydrolysis cf 
poptldes and proteina, espeolatty In combination 
cartoarypfipttdaaes A and 6 



Hydrciygls of proleing by ctiymctiypsin aloni or in 
comblnaitton with other proteases. 
Suitable for peptide mapping, ttngerprlnting and 
sequence analysis 



Oigeation of elastin; Hs&ue dtesxtation togot^er 
wrth collagenase and trypsin and nluOitrzalfon of 
memorane proteins, Hydrciyzes ftjrThsmore 
fibrin, casein, denatured collagen (but no native 
collagen), albumin, proteins from soybean and 
wan'oua synthetic sutstrstes. Cleaves preferen- 
tiaily adjacent to neutral amino actdo 

Prctem stmctufe and aequenca anaiyala 



Spcdficitv 



Metalloortlease, hydfolytng ctmpleteiy 
paptldea and pnstalns with a free a-amlno group 
and L*amino acidi. X-Pro bendi are not cleaved. 
The imino group of Asp. Gin or 3-Ala is not 
cleaves even after prolonged Jncuoation 

Z.i*mrtailoprotBaGe, oitttyzing trte release of 
C-terminal amino add midues whlcfi pcsseas a 
LKcrfigura^nano an unsubsfbned a-amino 
Very slow release of Gly, Asp. Gtu, Cys and 
CyaSOjH, no release of Arg. Fro and hydroirypro- 
line 

Zn-metfilloprotea« catatyzlng tft« hydrotysis of 
l>t3 basic amino acids L-Lys and L-Arg ft^m the 
C-termlnal positifln in poiypeptidK. 



Senr^ carbojiypeptdase hyorofyzing L-aninc 
icids lincluding Pro) from the C-termini of 
protiint and OtpildH. High ^talysii rate. If the 
penultimate and/or termlral residue is an 
aromallc or allplwtc amino acid. Tlie release of 
Cly ar 0 Asp is considerabty rettrdal Temiinai 
Pm and p-Afa are good substrata. Dfpeptidii 
are completely resistant to cfea^'age 

Serins endopeptldaas, spsciftcaHy hydrolyzing 
peptide bonds at the C-termfnus of Tyr, Phe and 
Tm. Leu, Mel Ala, Asp and Glu are daaved at 
lower rates. Acts also upon arnides and asters of 
suscept'ble amino acids and is used for peptide 
synthesis 



Sanne enAjpeptWaso, hydroiyilng psptide bonds 
at the C-terminal site of amino acida with 
uncharged non-arsmatic side chains like Ala, Val, 
leu, He, Gly and Ser. 



Serine protease, hydrolyzing specifically peptide 
and ester bends at the carboxyllc side of Arg. 



" Tc place ancrder: O130-222S 

® J^rmiv:ftsn)diM^bufkaj3/iritres3reai^i^^ 0521/759-8545 
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Protein Biochemistry 
Proteases for Cleavage and Sequencing 

; Proteases 



Specific activity: appfox. 4 U/mg at 2£*C (1 1 U/nog ai with 

leucine-4-nitranl}ldfl aa substratt 

Molecular weight: 280 kO (two idemlcal subunits) 

pH^Ojrtlmum: 7.0-7,5; up ta 9.0, depending on the sufistrate 

concentration 


Leucinetliiol, 2,2'- 

bipyndineand 

i,lO'phenanth«toe 


102768 


20 U 


OM ' 148,- 


Specific aetivityi apprei 35 U/mq st 25'C wftti hippuryl-bphsnylafa^ 
nine as sutmte 

Corttaminants: < 0,1% cnymotrypsin. < 0.1 trypsin 
Molecular weight 34.SkO 

pH-Optlmum; appfcx. 7,5, may vary with different Blibstrates 


Chelating agents like pyro- 
phoaohate. oxalate, citrate^ 
cystine and 1,10-phenan* 
thrcline. Freeiing and 
iycphilizatlcn Inactivates 
trie enzyme 


103 225 


25 mg 

(1 ml) 


16S,- 


Specific activity: approx, 150 U/mg at2S'C wilh hippuryl-L- 
arginins as substrate 

Contaminante: < 5 mU chymctrypsln/mg protein, < 0.7 mil 
trypsin/mg orotein, < 2% cartoxypeptldase A. Potent' af chymcti7P$in 
and trypsin activltiae are eliminatfld by OFP treatment. 
Stflblllty: a decrease in activity cf appnox, ]0% may occur within 
6 months 

MoiecularwBight34.fi w ^^^^-^ 
pH-Optlrtium: 7.0-9.0 ^ti^ 


Chelating agen» and basic 
amino acids 


103 233 


5mg 

(1 mi) 


133,- 

@ 


^peclflc flctivtty] apprm. 20 u/mg tyopnllfzata at 3rC with 
Z-Phe«Aia as substrata 

Sttbility: a decrsass in actMty ol apprcx. 10% may occurwithin 
6 niontha 

mOieCUIIi WvigflK Dl KU 

pH-Optimunn: approx. S.5 fbr acidic and 7.0 for basic arnlno acids 


DFP, WSF,2PCK. 
4*hvdf0Kymer- 
curi-benzoate and 
aprotinjn 


238 139 


10 mg 

lyophiiizate 


3ao,- 


Specific aottvlty: apora. 90 If/ng lyophlllzate at 25''C with 

acetyl-L-tyroitre ethyl eattr aa tubttrate 

Pfeparattan; from activated. Cfyatalfeed chymoirypsincgen A 

Molecular weight 2SkO 

pH»Oplmufli:7.M.O 


Aofodnln. OFF. PMSP, 
phenothiauna^^carbonyl 
chloride, TFCiCZPCK, 
a-fTOcrogtcbufin. o,-antl* 
trycBin. »ybe^ trypsin 
inhibitor and ctiymostatin; 
not Inhibited byAi>MSF 


103 309 
103 314 


500 mg 
ig 


58,^ 
82,- 


Spedfic actlvihr approt 130 urnig protaln (ap^roz. i os U/rr.g 
lyophilizfite] at aS^C with N*acetyt-trtalanyl-fT;ethyj lattr as aubstrate 
Molecular weight 25.9 kO 
pH-OptSmum: 8.8 


OFF, a,-flntitrypsin. 
o^'macrogloPutln, 
4-d;nitmphenol dlettryl- 
phosphate, PMSF, 
3,4^ichtofel9oaBumarin« 
elaatatinal 


1 027 W1 

tor 905 


10 mg 
so mg 


.465.. 


Specific aetWity: spprox, 220 Uimq protein (approt 20 U/mg 
fyaphJlizatej at 2S'C with N-tasyl-i-arglnlne-msthylester as substrate 
Molecular weight 30 kO 


OP, oj-macrnglobulin and 

acK 


269 590 


100 U 





pH-Uptimurn: 8.£M.3 



To place an order 013O-222Q 
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Trypsin 

(auB Sohwelnep&nkreas) lyophlliaiert 

gereinist dutch AifSnitatschroaiatcgTaphiG 
fUrdie Proteinflequenzanalyae 




50 ^ff LyopJaHifla; enthalten ca. 2,5 SirAaiten Trypsin (In* 
SuiijaBaj.SS «C, Ih, pH S.fl) 

Abwesenheit voa Chytaotrypaizi uad inderen Tremd- 
proteaae-AictivitiitTO nachgewieaen durch RP-HPLC nilt 
Insulin Soa 

SlAheitendeiiiiiUoa 

X EinhQlt Ijt deflnlvn aIs diejonige Emym-UQix^e, <LiQ not- 
wendig 1st. ujn : mf Xneulin B„ in 1 Stunda bei 25 *C und 
pH 8,5 vollfitAadig 3U spalten, 

Trypain fiir die ProtiliaMqu«naanaiyse spiltet bei pH 7,5 
bia 9»0 apezilisch Peptidbindunfen C-teraiiial ar. Lysln 
und Arginin. 

StabUit&t ' 

Stabil bei —20 "C, trooken geUgert. Eina Lttuung (a.S, In 
5t«ril«3i. bldiit. W4M«r) iat bei —20 °C gslag^rt niinds- 
atenfl 4 Wochen ohne Elaflufl auf die Sperifitlt stabil. 



5peaiatitBi«fli 

Die tJberprujUnff der SperllitAt erfblst durch Verdau- 
unff von Insulin B<« und anechiiefiender ..reversed pha- 

VerdauuhffBaasatz; 0,09 insulin Bm{ 
O.os mgTrypflia 

100 Hi Tnc/HCl.Pufter SO iwnol/1. 
pH 6,5 



Chromatographie; 



In]£Ubation 1 Stunde boi es 

S^ule: LlChrospher BO Select B 
(3 m) 

AuArig". as fU v«rdauunf fionMtz 
Oradlinten- 10% Acetonitril 
I-ftsung A: 90% TTA (0,1 -ft v/v 

in WMser) 
Gradienten- 90??, Acetonitril 
taming B: 10% TFA(0,1% v/v 

in Wae£9r) 
(jradient: 3d min linear 0—35% B 
DurchJluflf ©schwindi^iceit : 
1 ml/min 

Dexekrion: fllS nm 



'5 




E. Merck, PorAch 41 19, D-eioo Darmatadt i, F.H. Oermftn? 
Tel.: (0 61 SI) 720. Telex 4 19 328-0 emd 
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Trypsin 

sequencing grade 



aua Rinderpankreas 



4x100 Jig - Best. Nr. 1047341 



Handefsform: Lyophiliesi. ssJzfre), 

f/yps/'fT s^auenctng g^ae wifd a(s sperlflscfte Pret^ase in 
hochfiiner Farm aue fiinderpankreas isollen. 

floinhqil: 0« Enzym i«t frBi von Vefunrelnigungen, die tm 
Tconnbereich von PfptW«n bit "rfVBr»«d phis*" HPUC 
(hdchsrempfindlichfi OeieKiion bsi 206-23O nm) interf«riir«n 
WJnnen. Funktions- und Relnheltakcntxil^ Tilicela HPLC bei 
jeder Cftarge garantleren gleichblaibsnde Qualitat (Abb. i). 



SpoiiffUl; ??vp3in jsqi/e/ic/ng grace is( sine Serln-Pfotease. 
SI« «p8iW( b«f pH • TS-fl apezififlcn Pepildbindung C-fermi^ 
ftal an Lyjln und Afginln, 

Di9 Spezifltflt von 7?yp«/n tequ&icing gr^dt *rirtj t.K Inaulin. 
Kene e oxidiert (insulin BJ als ^ubsirar QberprQft. Oabel 
wird Typsin se^u^neing grad^ in.hoher Konzsntfatlan (i 3s. 
iwichtEteil Tiypsin sequet^dng grader mit \B Gewichisieifen 
Inaulin 3o) 18 Srunden inkubiert. urn aucri geringe Vsrun- 
r§irifgung«n dufch Chymorpypcin sricennen (Abb. 2). 



Z J 
2 J 



• - » 1 



«^6J<3a mm. 7u; Owolemenifiwnc 4i T>:fluor9Mia«u;8 (TPA]' 
0.1% (wvi Ifl Was««fi Qra«i«ntdiH6€wng 3: tpa. qm fv/^) h wa-jar- 
AcetoniUil. 70% (v/v): Graalent: 33 min im^v Q-iCO^ B- OufcnflufJqo- 



Hlnw«is: Der Inh«lt Jinw Rinrc/Hina kann /Or mshrera 
glelchssltlge Anaitss vsrwgndei wersen. agi Wlederhoiung 
aoiite Jedoch auf ein neues flihrchen <ufQckgegfi/fsn wcr- 
dsn. Osdufch wlrd grSSlffldgliche Sicherhait und .Reprodu- 
aierbarkeil gewihriefaot und sveniuelfe Kcntaminaticn oder 
Auujlyse vsrmteden. 



1 I 



HPLC 

'/rg fffBtfs In lOfl ui "I>;^MCI.PufT^^. lOO mmaUi pH . is SHjntftn 091 
^''C; nf«v(,ri(!fl phMc - HPLC: 10 ul v/amauunqtansati -^n TTI^KCi. 
Puper auf 100 al wefeun(*c S4cie: Peiygosil C:fi: Q/saiaris.'ittigwnq A: 
TFA. (vrvj in wasser- GfarfiemenMaurtg B: TF*. QM^ tw/vj Wisl^r 
Acstofliifti, 5o«^ (v/w): Qfsaiem: aomin linear o-ioo<^ S: Cyrcwiusi 
gescfnwmdfgkeic 7 mi/mm; waffoniinge: 215 nm. 
Scfitipnofiumc: ai.7nm Giyi23) - Lyifjg), 
34.3 mm Phod) - Ar'gi32V 



Boehringer Mannheim Siochemica 



SGE-ST.FORSCH. 




StabillUt: Stabil bei 4>^*a trocken golfigarr. Elne Ldsung (n 
Tfifluoressigedufe (TFA), O.Oi^ (v/v) Oder HCI, 1 mmct/l. kann 
maalmal 1 Woche^ bei gelagert. verwender wdin. 

Anwtndung: Lycphlllsiertes Tfyp^n sequencing gr^d^.in If A, 
0.01% (v/v), Oder In HCI, 1 mmoui, iflaeni Zut Vermeldung van 
AUioIyse darf die Inkubdtfanstemperamr 37 rticht Qber- 
sieigan. Dlo 2nsequenzi8f«nd«n Pfoiolne werd$fl Im Verdau- 
ungcpuftar (^^ia•Ha. 100 mmel/I. pH s aS] gatfst. Bei scfiwer 
iflailchen Protelnen sclUg dem Puffer SOS, Harnacoff Oder 
Quanidin ' MCI In honer Konwnirat'on zugesctzt werden, ta 
wlrd empfohten bei v^rviardung von HsrnQioff ebenfalls 
M«mytamin,'2Q mmoiyt. zuzusetzen. Urn eine fOr das Enzym 
toiorable Konzemration deo Denaturrerurgsmltteis im Ver- 
dauungsBnsaiz erreichen, mu/5 die prqteinloaung mit Puf- 
fer entsprechand verdOnm werden (Tibede). Ole «pnp^oni«ne 
Ertsymmenge oetragt Vm bic Vw d«f G^wlchtameng? an 
Pfciein: die inkubationweit solita jt ntth Snxymmenge jw;- 
3chcn 2 und 1S Slunden bei 37 «C gewfihii werden. 



• 

Oanaturiafungsmittei 


Konzentration 


SnrymakUvitai! 


1 

! 




In % 1 


1 

t erne ^usatz (isoniroiiej 






1 

I Natrlum^eeeyleuifai 


O.OOTVb (wN) 


120 : 


1 (SOS) 


0,01 %(wN) 


110 


i 




105 

1 U3 


1 Ha/natcff 


0.1 moi/l 


86 


i 


0,5 mol/i 


66 




1,0 mol/t 


90 


; Quanidin • HCI 


0,1 mol/l 


« ! 




0.5 mflU) 




i 

I 


1,0 mci/i 


97 


! Acetonlirii 




100 




3% (vw) 


11* 


i .... 


10% (vM 


134 



tfenga 09nalu^l(|^yfl93mUt^l^: 8h a5»C In TKi-HCi. tfiO mftiol/l, 



